I N T R O D U C T I O N
XUV emission-line spectra in the 180±210 A Ê wavelength region are of great importance for spectroscopic diagnostics of the solar coronal plasma. This region includes many prominent lines formed over a wide range of temperatures, from ,8 Â 10 5 ±6 Â 10 6 K (Dere et al. 1979) . In particular, the set of lines originating from the iron ions Fe ix±xiii may be used for modelling the emitting plasma by means of diagnostic line ratios, insensitive to element abundances (Brickhouse, Raymond & Smith 1995) . The ratios of emission lines arising from 3s 2 3p 3 ±3s 2 3p 2 3d transitions in Fe xii are density sensitive, hence providing a reliable basis for electron density diagnostics (Dere et al. 1979) . Recently, Keenan et al. (1996) have undertaken a detailed analysis of Fe xii emission lines observed in a solar active region and subflare by the Solar EUV Rocket Telescope and Spectrograph (SERTS). These authors found good agreement between theory and observation for lines detected by SERTS in first order (235±449 A Ê ), but found discrepancies for line ratios involving transitions observed in second order (170± 224 A Ê ).
In this paper we present the results of an analysis of Fe xii lines in solar active region spectra covering 186±201 A Ê , obtained by the RES-C spectroheliograph on board the CORONAS-I satellite. During the four months of the CORONAS-I mission (launched on 1994 March 2), RES-C provided recordings of more than 60 highquality monochromatic images of the whole Sun (Sobel'man et al. 1996) .
O B S E RVAT I O N S
The optical layout of RES-C is shown in Fig. 1 . Its main elements are an objective plane diffraction grating mounted at a very low angle of grazing incidence, and a multilayer-coated imaging mirror working at normal incidence. A key feature of the design is that it produces a high compression of the angular size of the solar image, in the direction of the dispersion of the spectrometer. The image is compressed by a factor of ,10 for our grazing-incidence design, as compared with that of a similar normal-incidence spectrograph. This compression then allows complete optical separation of full Sun images in all spectral lines. Two identical spectroheliographs with perpendicular dispersion planes were mounted in the instrument for simultaneous registration of solar images compressed in perpendicular directions. These pairs of images allowed the reconstruction of whole Sun images in monochromatic wavelengths with full high resolution in both spatial coordinates. Further details of the instrument are given by Ignatiev et al. (1998) .
The wavelength scale and throughput efficiency of RES-C were calibrated in the working spectral region on the basis of laboratory measurements (Kuzin et al. 1997) . Analysis of the resultant spectroheliograms shows that the achieved spectral resolution is ,0X13
AY the spatial resolution in the direction perpendicular to dispersion is better than 20 arcsec, and the spatial resolution along the dispersion direction is ,3 arcminX The wavelength-scale flight recalibration, identification of lines and accuracy of line intensities (typically^20 per cent), are discussed in detail by Zhitnik et al. (1998) .
In Fig. 2(a) we show a spectroheliogram taken on 1994 July 2 at 10:09 ut, with scans along five selected active regions, from which the spectra considered here were obtained. The solar image measured on the same day in the 170±180 A Ê wavelength band by the TEREK-C telescope on board CORONAS-I is shown in Fig.  2(b) , where the active regions are marked as AR1±AR5. In Fig. 3 we show the spectrum of AR4, while in Table 1 we list the Fe xii transitions identified in the active region data. Table 2 lists the measured line ratios for the active regions, which should be accurate to^30 per cent, given the line-intensity uncertainty of typically^20 per cent (Zhitnik et al. 1998 ).
T H E O R E T I C A L L I N E R AT I O S
Level populations and relative line intensities have been calculated for Fe xii by Keenan et al. (1996) processes considered in the calculation, and the plasma was assumed to be optically thin. Further details may be found in Keenan et al. (1996) . We note that very recently Binello, Mason & Storey (1998a,b) In Figs 4 and 5 we plot the emission-line ratios
as a function of electron density at the temperature of maximum Fe xii fractional abundance in ionization equilibrium, T e T max 1X4 Â 10 6 K (Arnaud & Raymond 1992), although we note that the ratios are relatively insensitive to variations in T e . For example, reducing the temperature to T e 1X0 Â 10 6 K leads to changes in the ratios of # 10 per cent. An inspection of the figures shows that R 1 , R 5 , R 6 and R 7 change rapidly with electron density, and hence may be useful N e -diagnostics. For example, R 1 varies by a factor of ,46 between N e 10 8 and 10 12 cm 23 , while R 5 changes by a factor of ,38 over the same density interval.
However the ratios R 2 , R 3 and R 4 vary little with density, and hence may provide useful checks on either the adopted atomic physics calculations or quality of the observational data. We note that the R A blend were resolved by a high-resolution instrument.
R E S U LT S A N D D I S C U S S I O N
Observed values of R 1 to R 7 are listed in Table 2 , along with the theoretical ratios for N e 10 9X5 and 10 10 cm
23
, which span the range of densities derived for the Fe xii-emitting plasmas in active regions (Keenan et al. 1996; Dere 1982 ). An inspection of Table 2 reveals that all of the observed values of R 2 and R 7 are much larger q 1999 RAS, MNRAS 308, 228±232 (Dere 1978) . However, the observed R 1 ratios are consistent with the theoretical estimates, and all imply densities in the range N e . 10 9X5 ±10 10 cm 23 X This is in contrast to the work of Keenan et al. (1996) , who analysed active region and subflare spectra obtained with the SERTS. These authors found that line ratios involving the 186X86 1 186X88 A feature implied much higher densities than those determined from other diagnostics, which they attributed to blending with S xi 186.88 A Ê . However Young, Landi & Thomas (1998) noted that S xi should contribute only 4 per cent to the total Fe xii/S xi flux, and suggested instead that Fe xii is blended with the first order O iii 373.81-A Ê line. (SERTS observed the 235±449-and 170±224-A Ê wavelength regions in first and second order, respectively; see Thomas & Neupert 1994 .) The observations for R 1 in the present paper (which of course cannot be affected by the O iii line) provide support for the findings of Young et al. (1998) .
The observed R 4 ratios are in excellent agreement with the (relatively density insensitive) theoretical value of . 1X75Y with discrepancies that average less than 7 per cent. This is also in contrast to the SERTS active region and subflare spectra, for which Keenan et al. (1996) measured R 4 0X95 and 1.24, respectively. This disagreement was interpreted by Keenan et al. as resulting from the 195.12-A Ê line being too weak relative to the other Fe xii transitions, although no explanation for this was apparent. It is also possible that the 193.52-A Ê line in the SERTS data is blended with an unknown weak first-order line (Young et al. 1998 ). However, the present results resolve this discrepancy. The observed R 3 ratios are also in reasonable agreement with theory (average discrepancy of 22 per cent), resolving the problem with the SERTS data, where the 192.39-A Ê line is blended with Mn xv 384.75 A Ê in first order (Thomas & Neupert 1994) . Similarly, the R 5 ratio shows reasonable agreement between theory and observation, confirming the identification of the 196.64-A Ê line in the SERTS spectrum by Keenan et al. For R 6 , only one measurement is available, and the ratio is approximately a factor of 4 larger than expected from theory. This would appear to indicate that the feature observed at ,197
A is not the Fe xii 196.87-A Ê transition, and indeed we note that this line was not detected by SERTS (Keenan et al. 1996) . A possible identification is Co xiv 3s 2 3p 2 3 P 2 ±3s 2 3p3d 3 P 1 at 197.01 A Ê (Kelly & Palumbo 1973) , and we note that other lines of cobalt have been detected in the SERTS active region spectrum (Thomas & Neupert 1994) . Clearly, better quality solar observations around the 197-A Ê region are required to investigate further the identity of this feature.
Finally, we would like to make some comments concerning the importance of solar spectroscopy in the 180±210 A Ê wavelength region, following from the above the discussion. This spectral range is an important source of N e diagnostics for coronal plasmas, as shown from the Fe xii line ratios. Imaging spectroscopy in this region also provides reliable spectra for various structures in the solar atmosphere. In particular, the active region data from RES-C has helped resolve some discrepancies in the interpretation of SERTS spectra, and it is therefore hoped that in the future they will also be useful in the analysis of observations from the Solar and Heliospheric Observatory (SOHO). Reduction of additional spectroheliograms obtained during the CORONAS-I mission, currently in progress, will extend the present work for active regions to other major solar plasma structures, including the quiet Sun and coronal holes. Future experiments planned with the modified RES-C instrument on board the CORONAS-F satellite, during the coming solar maximum, should provide an increase of our knowledge of flare plasmas.
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